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AXTAT.-LOAD FATIGUE TESTS ON NOTCHED SHEET SPECIMENS
OF 24S-T3 AND 75S-T6 ALUMINUM ALLOYS AND OF
SAE 4130 STEEL WITH STRESS-CONCENTRATION
FACTORS OF 2.0 AND 4.0

By H. J. Grover, S. M. Bishop, and L. R. Jackson
SUMMARY

This report presents results of axlal-load fatigue tests on notched
gpecimens of three sheet materials: 24S-T3 and 75S-T6 aluminum alloys
and normalized SAE 4130 steel. Notches included:

(1) Stress-concentration factor 2.0: Central circular hole, sym-
metrical edge notches, and fillets

(2) Stress-concentration factor 4.0: Symmetrical edge notches
and fillets

For each type of specimen, fatigue tests were run at several levels of
nominal mean stress, including a zero nominal mean stress.

Fatigue strengths for these notched speclimens are compared with
values previously reported for unnotched specimens of the same sheet
materials.

INTRODUCTION

Thls is the second of a series of reports summarizing work on an
investigation of the fatigue strengths of metals used in aircraft con-
struction. The investigation, conducted at Battelle Memorial Imstitute,
under the sponsorship and with the financial assistance of the Natlonal
Advisory Committee for Aeronautics, has the objective of obtaining
extengive basic data on the fatigue properties of three widely used
sheet materials: 24S-T3 and T75S-T6 aluminum alloys and SAE 4130 steel.
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The previous report (reference 1) presented data on unnotched
specimens. Such data are of interest in regard to basic properties
of the materials, but are not adequate for design of structural parts.
Structures nearly always have necesgsary stress-raisers, such as holes,
cutouts, or other sharp changes in section that are critical in fatigue.
Accordingly, the investigation was extended to study the behavior of
notched specimens of the three sheet materials. The present report
presents the results of fatigue tests on sheet specimens with several
types of notches.

The notch forms used were chosen in an effort to obtain systematic
information covering several variables which might influence notch
fatigue strength. Two notch severities, Judged by the theoretical
stress-concentration factor Ki, were used: Ky = 2.0 and Ky = L.O.
For the lower severity, notches of three different shapes (fillets,
edge notches, and a circular hole) were selected; for the higher sever-
ity, two shapes (fillets and edge notches) were used. These different
notch forms afford variation not only In stress-concentration factor
but also in stress gradient and in volume of highly stressed material
near the notch.

Some of the results presented 1n the first report are recapitu-
iated in the present report to allow discussion of fatigue-strength
reduction caused by the various notch forms.

The authors wish to thank Mr. Paul Kuhn, of the Structures Research
Division of the Langley Aeronautical Laboratory of the NACA at Langley
Field, Virginia, for his help and guidance during this investigation,
and Mr. David O. Leeser, formerly on the staff of Battelle Memorial
Institute, who did most of the experimental work described 1n this

report.

EXPERTMENTAT, PROCEDURES

Material

The materials used in this investigatlon were supplied from selec-
ted stock retained for this purpose at the Langley Aeronautical Labora-
tory of the NACA. Coupons were cut from 0.090-inch-thick commercial
gsheets of 24S-T3 and of T5S-T6 aluminum alloys and from O.075-inch-
thick commercial sheets of normalized SAE 4130 steel. Details of sheet
layout are to be found in reference 1.

Static-strength properties, some of which are repeated from the
previous report, are given in table 1.
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Notched Specimens

Figures 1 and 2 show dimensional drawings of the notched specimens.
Notch dimensions were chosen, on the basis of information available in
the literature and unpublished information from the Langley Aeronsutical
Laboratory, to produce theoretical stress-concentration factors of 2.0
and 4.0. Notches were cut with tools specially machined to produce the
contour desired in each cage. Machining cuts were successively lighter,
so that the depth of each of the last two cuts was about 0.0005 inch.
Following machining, specimens were finished by electropolishing, which
removed an average of about 0.0003 inch from the surface in the region
of the notch and left a surface estimated to have about an 8-microinch
profilometer value. Specimens were shadowgraphed after electropolishing:
The dimensions and tolerances in figures 1 and 2 are those dctually
measured. It was estimated that errors in K¢ due to variation in

notch dimensions were not greater than those due to uncertaintlies in

theoretical and photoelastic information on which notch design was
based.

Figures 3 and U4 show stress-coat patterns obtained on some of the
notched specimens under tensile loading. These patterns indicate stress
distributions such as would be expected from the theory of elasticity.

Table 1 contains statlic-failure strengths for the notched speci-
mens. Nominal tensile stresses at failure were not greatly different
from values of ultimate tensile strength determined by tests on standard
tensile specimens. Thus, stress-concentration effects of the notches
were apparently alleviated by plastic deformation before static failure
occurred.,

Fatigue Test Procedures

Fatigue tests were run on Krouse direct repeated-stress testing
machines at speeds in the range 1100 to 1500 cycles per minute. A
description of the machines ig given in reference 1. It is estimated
that precision of load meagurement and maintenance was about #3 percent
in tension-tension tests. 1In tests lnvolving reversal of load, sheet
specimens were restrained from buckling by the use of guide plates.
Estimation of precision of loading In such cases was indirect; it 1s
believed that error in load value, in reversed-load testing, did not
usually exceed i5 percent.
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FATIGUE TEST RESULTS

Results of axial-load fatigue tests are given in tables 2 to T.
These results are plotted in the form of S-N diagrams in figures 5 to 10.
Al]l stress values indicated on these diagrams are nominal net-area
stresses. While the data are insufficient to afford a statistical
evaluation of scatter, it may be noted that observed points fall closely
on the S-N curves drawn.

Figures 11 to 25 show the same results plotted in another manner:
Ag constant-lifetime diagrams of nominal stress amplitude plotted
against nominal mean stress. In these diagrems, however, "points" are
not directly observed values but are values read from the faired
S-N curves in figures 5 to 10.

DISCUSSION OF RESULTS

Diagrams such as those shown in figures 11 to 25 have been sug-
gested for use 1In design. However, the designer encounters a great
variety of notch forms and will seldom be concerned with one exactly a
like any used in this or any other leboratory fatigue investigation.
Consequently, there is consliderable interest 1n attempting to under-
stand the notch fatigue behavior of a material sufficiently that v
results of a limited number of tests may be generalized to apply to
the great variety of notch forms and loading conditions encountered
in aircraft service.

Tables 8 to 10 summarize fatigue-strength values for notched
specimens, and include corresponding values previously reported for
unnotched specimeng of the same gsheet materials. The following dis-
cussion is based on values listed in these summary tables.

In view of the local nature of fatigue failure, it is expected
that the fatigue strength of a notched specimen will be strongly influ-
enced by stress concentration at the root of the notch. Thus, it seems
desirable to examine the results of notch fatigue tests in terms of
estimated peak stress at the motch root. Conventionally, such examina-
tion is usually made in terms of a "fatigue-strength reduction factor,"”
denoted by Kp, and defined as the ratio of unnotched fatigue strength

to notched fatigue strength. While such a definition is unambiguous

for test runs under fully reversed load, further specification 1s

needed when the mean load differs from zero. At least three definitions

of Kp have been advocated for such cases: -



NACA TN 2389 5

(1) Load-ratio definitionm,

Ko = Maximum stress for unnotched specimen

Nominal maximum stress for notched specimen at same load ratio
and. lifetime

" (2) Load-amplitude definition,

Ke' = Stress amplitude for unnotched specimen

Nominal stress amplitude for notched specimen at same nominal
mean stress and lifetime

(3) Maximim load at fixed mean load definition,

Kf" - Maximm stress for unnotched specimen

Nominal maximm stress for notched specimen at same nominal
mean stress and lifetime

Calculations of Kp, Ke', and Kp", for the values listed in
tables 8, 9, and 10, show that none of these three fatigue-strength
reduction factors are constant for the full range of notch forms and
stress levels covered in this investigation. In general, Ky and
K¢" are less than K, vwhile Kp' sometimes exceeds Ki. Design,
based on the approximation that any one of these Kg's 1s predictable
from the theoretical stress-concentration factor of the notch or even
upon the assumtplon that a Kg (1ike cne of the three defined here)
is constant over a range of streass levels, might be seriously in error.

Congideration of the probable peak stress at the notch root, in
relation to the stress levels at which fatligue feilures occur, indicates
one reason for this lack of simple correlation between Ky and K.

For'a great deal of the region of stress, plastic flow uhdoubtedly
occurred at the point of highest stress. It will be convenient, in
further discussion, to treat, first, low stress levels for which such
plastic flow may be negligible and, second, the remaining part of the
stress field investigated.
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Region of Low Maximum Stress -

In the region of low stresses and little plastic flow, the peak
stress at the root of a notch should be given by Ki +times the nominal

stress to which the notched specimen is loaded. Thus, at low stress
levels, one might expect, insofar as fatigue fallure depends on mexi-
mum stress, that a notched specimen under & cycle from a nominal mini-
mum stress m, to & nominal maximum stress M, would fail in the same

lifetime as an unnotched specimen under a cycle from minimum stress Kym,
to maximim stress KiM,. In this case, the "load-ratio fatigue-strength
reduction factor” Ky should equal K¢ through this low-stress region.

Examination of tables 11, 12, and 13 shows that Ky usually
approaches Kt 1in regions of low maximum strees. However, even in
such regions, Ky 18 often less than K, particularly for the more
severe notches (Kt = 4). Neuber (reference 2) suggests that departures

from elastic theory should be expected in notches so sharp that stress
gradients are large over regions of local inhomogenelty and anlisotropy
of the material under investigation. He proposes using a "technical
stress-concentration factor,” defined by

B - 1 (1)

p' tr
1+
P

Klq=l+

In this defining equation, p 1is the radius of the notch, and p! 1s
a constant (with the dimension of length) of the material. Neuber
suggests that the value of p!' may be about 0.02 inch for many mate-
rials. Table 1k shows values of Ky for the notches used in this
investigation for several values of p!'. Comparing these values with
values of Ky in tables 11, 12, and 13, it appears that Ky 1s often
nearer to Ky (for p' = 0.02 in.) than to Ki. No other value of p!
affords much better agreement for all values of Keg.

Thus, results obtained in low-stress-level fatigue tests on the
notched sheet specimens are approximetely predicteble by assuming
Kf = Ky. However, until the limitations of this agsumption are more
completely established, such predictions should be used with caution
in design of notched parts.
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Region of High Maximum Stress

Figure 26 is a schematic illustration of effects likely to occur
in tension-tension tests in which the maximm stress is high enough to
cause local yielding at the notch root. Two effects are to be noted:

(1) At the top of the load cycle, the maximum local stress is less
than KiM,; that is, local deformation alleviates the stress concentra-

tion predicted for ideally elastic material

(2) Upon unloading to minimum load, residual stress at the notch
root decreases the minimum local stress below that expected for ideally
elastic behavior

Both of these effects have been observed experimentally (references 3

to 7). Some time ago, Hartmann (reference 8) suggested an approximate
method of estimating the alleviatlon of the stress-concentration factor
at maximum load; Stowell (reference 4) has recently suggested another
method of approximating the local maximum stress. No satisfactory
method of theoreticelly estimating the residual stress and -the resultant
minimim local stress has been reported.

For fully reversed loading through large stress amplitudes, addi-
tional complications may occur. In this case, local ylelding may take
place both during tengile loading and during compressive loading.
Cumulative strain hardening may alter the behavior during successive
load cycles. Behavior in this reglon is too complex for predlction on
the basls of currently avallable information.

If this picture of fatigue-strength reduction at high atress levels
is correct, it would be expected that the stress ratio would differ
from the load ratio, and that K¢ would differ from Kt (or from Ky).
In fact, 1t appears doubtful that any simply defined fatigue-strength
reduction ratio could be expected to remain congtant over the full
range of stress levels. It 1s possible that detalled consideration
of effects of plastic deformation and residual stresses will afford
approximate rules useful in design.

CONCLUSIONS

Axial~load fatigue test results have been obtained on notched
sheet specimens of 24S-T3 and T75S-T6 aluminum alloys and of SAE 4130
steel. Several notch forms were used and tests were run at several
levels of mean stress. The results show that:
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1. Reduction in fatigue strength (in terms of nominal stresses)
varies with:
(a) Notch severity (theoretical stress-concentration factor)
(b) Notch form, especlally for severe notches
(c) Material

(4) Stress level - both nominal mean stress and nominal
stress amplitude

2. Simply defined fatigue-strength reduction factors do not appear

to have useful correlation with the theoretical stress-~concentration
factor.

Battelle Memorial Insgtitute
Columbus, Ohio, August 15, 1950
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TABLE l.~

AND BTEFL SHERT SPECIMERS USED IN FATIGUE TR3TS

BTATIC TENSILE AND COMPREESSIVE STHENGTHS OF BOME ALUMINUM

: Average compresslve
Avaraga tensile propartlias properties
(a) (a)
Materisl Graln Type speciien ’
direction x o1 Yicld | Ultimate| Yield |Moduwlus of
(Mﬁm‘)’n strength | strength Btreng;th elagticity
pe {psi) (pei) (psi (pei)
24873 | With | Unnotched 18.2 sh,000 | 73,000 | 4,500 | 10,65 x 105
24873 Cross | Unnotched 18.3 50,000 | Ti,000 50,000 | 10.45
24813 With Hole-type notch (K¢ = 2.0) - TL, 500 -
243-13 With Pillet-type notch = 2,0) ~~— 72,000 | - _
248-13 With Edge-cut notch Kt, - 2 oL - 74,500
24s-T3 With Fillet-type notch (Ki = 4.0) - ,900 —-—
2hs-m3 With BEdge-cut notck (K¢ = 4.0) - 65,400 e | m———————
T58-16 With Unnotched 1.4 76,000 | 82,500 | Th,000 {10.45
T58-T6 Croas Unnotched 11.0 75,000 82,500 78,500 | 10.55
T58-T6 With Hole-type notch (K¢ = 2.0) ———— ———— 80,500
T5E-T6 With Fillet-type notch ?Kt 2.0) ————— —————— 82,500
THELTA With BEdge-cut notch (Kt = 2,0) ———— ———— 87,500 —
T59-16 | With | Fillet-type notech (Ey = £.0) ;000
To8-T6 With Bdge-cut notch (Kt = 4,0) 82,500 | - -
%130 With Unnotched .25 98,500 | 117,000 | 86,000 | 30.4
%130 Cross | Unnotched 12.5 101,000 | 120,000 97, 31.3
4130 With Hole-type notch (Bt = 2.0) 120,500
k130 With Flllet-type notch (Kt = 2.0) 119,000
k130 With Edge-cut notch (Kg = 2. o?} e | memmmen [P117,000
4130 With Fillet-type notch (X 0) ———— ———— | 119,000
k130 With Bdge-cut notch (Ki = # 0) 129,000

8¥alnen for unnotched specimerns taken from reference 1.
orl 1 net section.

ecimen failed in grip section at loed noted.

A

Al]l atress values nominal, based on

0T

69€2 NI VOVN
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TABLE 2.- AXTAL-LOAD FATIGUE TEST RESULTS®FOR 24S-T3 ALUMINUM

SHEET SPECIMENS; NOTCHED, K¢ = 2.0

Nominal
maximum Life
Specime stress (cycles) Remarks
(pei) (1)
(a) Nominal mean stress, O psi

Hole-~type notch
A2TS2C 34,000 2,500
A6582C 28,000 17,500
A1082C 2k, 000 28,800
A9S2C 20,000 70,000
A1582C 15,000 405,000
A2082C 12,000 >10,907,000 Did not fail
A18s2C 10,000 >10,994,800 Do.

Edge-cut notch
AT9S2B 35,000 3,400
A8hs2oB 35,000 3,500
AT3S3B 30,000 6,500
AB0S3B 30,000 7,700
A30S2B 28,000 | @ emmmmemeeee Buckled
A88s2B 25,000 | 17,400
A29S2B 20,000 70,000
AT3S2B 15,000 754,000
A35S2B 15,000 160,000 Failed in grip
ALOS2B 15,000 210,000
A1S2B 13,500 287,000 Failed in flaw
AThS3B 11,000 >10,586,000 Did not fail

Fillet-type notch
AhOs2A 30,000 10,000
A39S2A 22,500 6l,000
AT3s2A 18,000 233,000
A3hsoa 15,000 * 500,000
AT8s2A 12,000 5,251,800

lUnless otherwise noted, specimens failed at notch root in

region of critical stress concentration.
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TABLE 2,- AXTAT-LOAD FATIGUE TEST RESULTS FOR 24S-T3 ALUMINUM

SHEET SPECIMENS; NOTCHED,

Kt = 2.0 - Continued

Nominal
maximim Life
Specimen stress (cycles) Remarks
(psi) (1)
(b) Nominal mean stress, 10,000 psi
Hole-type notch
A2882C k6,000 2,700
Al2s2e 43,000 5,500
A5352C 40,000 6,100
A51S2C 35,000 16,500
A6382C 35,000 17,100
A62s2C 30,000 30,100
AShsec 30,000 36,200
A5582C 25,000 118,000
A5932C 22,000 283,700
AS8s2C 20,000 542,700
A5TS2C 19,000 181,400 Failed in flaw
Alksec 19,000 5,564, 300
A2hg2C 18,500 6,568,100 :
A2232C 18,000 >13,013, 200 Did not faill
Edge~cut notch
AT583B 4,000 2,900
A8753B k% 000 3,000
Al7soB 40,000 6,500
ATTS2B 35,000 14,900
Al6soB 35,000 15,500
AlSs2B 30,000 35,000
A3252B 30,000 43,h00
AT4US2B 25,000 124,200
AT9S2B 22,000 168,700
A38s2B 21,000 507,400
A83s2B 20,000 7,687,400
AB192B 19,000 >15,018,800 Did not fail
Fillet-type notch
ABTS2A 43,000 4,000
AT1S2A ko, 000 6,500
Alhson 35,000 27,100
ABos2a 35,000 30,000
ATTS2A 30,000 * 73,200
A3382A 30,000 75,100
ABBs24 25,000 129,200
AB1s2a 22,500 288,100
AB5s2A 22,000 283,200
AB2328 20,000 >10, 486, 700 Did not fail

lUnless otherwise noted, specimens failed at notch root in region
of critical stress concentration.
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TABLE 2.- AXTAL-LOAD FATIGUE TEST RESULTS FOR 24S-T3 ALUMINUM

SHEET SPECIMENS; NOTCHED,

K¢ = 2.0 - Continued

Nominal
maximim Life
Specimen stress (cycles) Remarks
(psi) (1)
(c) Nominal mean stress, 20,000 psi

Hole-type notch
A26s2C 52,500 2,300
Al19s2C 52,500 4,000
A1652C 52,500 3,000
A61S2C 49,000 7,100
Ag9682C 45,000 15,600
A5232C Lo,000 35, 600
A10082C 35,000 75,400
Ag91seC 31,000 213,200
Ahgsee 29,500 2,319,700
A5682C 29,500 9,536,000
A9582C 27,500 >10,936,000 Did not fail

Edge-cut notch
A84S2B 52,500 3,100
AB5S3B Lg,000 9,300
ATOS2B k9,000 6,000
AL2s2B 45,000 21,800
A9182B 45,000 25,300
AT8s2B 40,000 48,300
A80S2B 35,000 66,500
A9382B 35,000 82,200
A90S2B 31,500 28,200 Falled in flaw
282528 31,000 128,500
A8552B 31,000 218,700
ATIS2B 29,500 >13,11k, 700 Failed lower grip
AB8982B 27,500 >15,671,300° Did not fail

Flllet-type notch
AT952A 52,500 4,500
AB8382a 49,000 8,300
A8gsaa 45,000 19,800

© Ahos2a 40,000 30,300

AQ92S2A 35,000 67,000
Ag6s2a 31,500 595,400
A6982a 29,500 1,042,400
AT0824 29,500 >10, 305,000 Did not fail
Aghs2a 27,500 >12,693,800 Do.

luniess otherwise noted, speclmens failed at notch root in region
of critical stress concentration.

—

e
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TABLE 2.- AXTAT-LOAD FATIGUE TEST RESULTS FOR 24S-T3 ALUMINUM

SHEET SPECIMENS; NOTCHED,

Kt = 2.0 - Concluded

Nominel
maximm Life
Specimen stress (cycles) Remarks
(pei) (1)
(d) Nominal mean stress, 30,000 psi
Hole-type notch
A1T7S2C 60,000 2,000
A2352C 5k,000 1k,000
A50s82C 50,000 21,800
A6T7S2C 15,000 55, 700
A2182C 42,500 68,500
A66S2C . 10,000 213,800
Abhs2c 39,000 395, 700
A68s2C 38,000 >12,000, 600 Did not fail
Edge-cut notch
AT0OS3B 60,000 ), 300
A81S3B 60,000 . 4,500
A83S2B 54,000 9,600
AlhsoB 50,000 25,700
AT1S3B 50,000 25,700
AL8S2B 45,000 63,500
A34s2B 42,500 152,900
A36S2B 40,000 259,200
A8Ts2B k0,000 315,500
A37S2B 38,500 >10,537,100 Did not fail
Fillet-type notch
A2952A 54,000 17,600
A32s2A 50,000 29,200
Al8son 45,000 k7,000
Al3seon 45,000 95,300
A38s2A 42,500 11k,600
AlTs2a ko, 000 173,200
A36s2a 39,000 >10, 608,000 Did not fail
Als5S28 38,000 >11,5k41,600 Do.

lynless otherwise noted, specimens falled at notch root

in region of critical stress concentration.
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TARLE 3.- AXTAL-LOAD FATIGUE TEST RESULTS FOR 248-T3 ALUMINUM

SHEET SPECIMENS; NOTCHED, K¢ = 4.0
Nomdnal
meximim Life
Specizen stress (cycles) Remarks
(ps1) (1)
{a) Nominal mean stress, O psi
Edge-cut notch
Al083B 22,500 3,200
A4TB3B 17,500 10,000
A983B 12,500 53,400
A583B 10,000 121,500
A3483B 7,500 1,256, T00
AM4S3B 7,000 6,309,100
A4383B 8,000 ik, koo
A5083B 5,000 >11,169,000 Did not fail
Fillet-type notch
A1183A 25,000 4, koo
A1633A 20,000 15,000
A30834 15,500 38,500
A1kS3a 12,500 140,100
ALE33A 9,500 1,066,000
AS083A 9,500 548, 700
Alos3a 7,500 >10,969,000 Did not fail
(b) Nominsl mean stress, 10,000 psi
Edge-cut notch
A2633B 30,000 2,000
A3833B 30,000 k,000
431838 27,500 3,000
AL533B 27,500 5, T00
Ah083B 25,000 12,000
A3383R 22,500 26,000
A24838 20,000 52,000
A21838 20,000 62,500
Al1583B 17,500 T1,000
Al1833B 17,500 61,500
A383B 16,500 112,000
A2883B 15,000 >10,533,800 Did not fail
A1183B 15,000 >10, 408,300 Do.
Fillet-type notch
Al183A 35,000 2,500
Al983A 32,500 3,100
Al1383A 32,500 2,800
A39834 30,000 6,500
AgB3A 27,500 12,000
A283A 25J000 25:500
A383A 22,500 ,800
Alhg3A 20,000 87,000
Al2g38 17,500 653,700
A633A 15,000 >10, 733,000 Did not fail

l¥nless otherwise noted, specimens failed in notch root in region of

critical atress concentration.
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TABLE 3.- AXIAL-LOAD FATIGUE TEST RESULTS FOR 24S-T3 ALUMINUM
SHEET SPECIMENS; NOTCHED, K¢ = 4.0 - Concluded
Nominal
maximim Life
Specimen stress (cycles) Remarks
(psi) (1)
(c) Nominal mean stress, 20,000 psi
Edge-cut notch
A1253B 35,000 3,700
A2933B 32,500 9,000
A49S3B 30,000 26,600
A16S3B 27,500 39,400
A3T83B 25,000 1,343,000
A1383B 22,500 >10,321,500 Did not fail
Fillet-type notch
A1TS3A k0,000 4,000
A48s3A 37,500 6,000
A35s3A 35,000 10,200
A38s3A 32,500 15,500
A25S3A 30,000 21,000
Als3a 30,000 Iy 500
A2283A 27,500 69,800
A5S3A 27,500 80,000
Ahgs3a 27,500 161,500
A36S3A 25,000 300,000
A10S3A 25,000 5,797,000
A3383A 22,500 10,213,000 Did not fail
(d4) Nominsl mean stress, 30,000 psi
Edge-cut notch
AW6S3B 47,500 2,200
Al2S3B 45,000 4,000
A1T7S3B 12,500 7,000
A3283B 40,000 14,000
A2083B 37,500 2k, 500
A3953B 35,000 124,500
A30S3B 32,500 >10, 450,000 Did not fail
Fillet-type notch
A2183A 47,500 3,300
A883n 45,000 7,500
A31834 42,500 11,500
A2933A 40,000 26,700
243834 37,500 61,000
ALTS3A 35,000 h13,700
A1533A 32,500 >10, 703,000 Did not fail

Yynless otherwise noted, specimens failed in notch root in region of

critical stress concentration.

W
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TABLE L.~ AXTAT-LOAD FATIGUE TEST RESULTS FOR T5S~T6 ALUMINUM

SHEET SPECIMENS; NOTCHED, K = 2.0

Nomlnal
maximim Life
Specimen stress (cycles) Remarks
(psi) (1)
(a) Nominal mean stress, O psi
Hole-type notch
BT982C 36,000 3,400
B100S2C 34,000 3,200
B99S2C 28,000 14,000
BgksoC 2k, 000 42,000
B95S2C 21,000 86,000
B6S2C 18,000 412,400
Bo1S2C 16,000 1,028,000
Edge~-cut notch
B100S3B 34,000 5,500
B95S3B 34,000 5,400
B5052B 34,000 4,000
B9353B 30,000 [ cmmemceeee- Buckled
B9283B 30,000 12,000
Bh7S2B - 30,000 11,400
BYi82B 28,000 19,000
BUS5S3B 2k, 000 23,700
B26S2B 21,000 89,000
B6S2B 18,000 213,000
B1782B 15,000 347,500
B2832B 15,000 579,000 Failed in grip
B10S2B 15,000 1,564,300
B43sS2B 12,500 >10,853,500 Did not feil
Fillet~-type notch
BUSS2A 34,000 10,000
B4U2S2A 34,000 11,50
B3552A 34,000 RS Buckled
B28s24 31,000 13,300
B30824 31,000 1k, 600
B10S2A 28,000 |  ecememmmmeee Buckled
B3T82A 28,000 20,000
B1T7S2A 2k, 000 39,700
B2282A 21,000 80,000
B2382A 18,000 ’ 115,000
Blhsoa 15,000 k,541,800

Iyniess otherwise noted, specimens failed in notch root at region

of critical stress concentration.
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TABLE 4.- AXTAT-LOAD FATIGUE TEST RESULTS FOR T58-T6 ALUMINUM
SHEET SPECIMENS; NOTCHED, X = 2.0 - Continued
Nominal
Specimen maxd mm Life Remarks
stress (cycles)
(psi) (1)
(c) Nominal mean stress, 20,000 psi
Hole-type notch
BThS2C 56,000 2,200
B85S2C 55,000 3,000
B4BS2C 50,000 5,400
B58s2C 45,000 9,300 .
B5TS2C Lo, 000 12,000
B72S2C 35,000 29,500
B66S2C 32,000 46,000
B6TS2C 30,000 165,600
B93S2C 29,000 536,100
B96S2C 28,000 >11, 250,000 Did not fail
Edge-cut notch
B21S2B 56,000 2,100
B9TS3B 5k, 000 3,200
B3S2B 50,000 5,000
B1liS2B 15,000 11,500
BUOS2B k0,000 13,400
B11S2B 35,000 28,000
B1252B 32,500 76,800
B2752B 30,000 621,900
B23S2B 29,000 >28k,000 Failed above lower grip
B1852B 28,000 >10, 781,700 Did not fail
Fillet-type notch
BL1S2A 54,000 5,400
B6S2A 50,000 9,000
B1S24 45,000 17,500
B2S2A 40,000 18,500
B19S2A 35,000 33,500
Bh3S2A 32,500 53,000
B13S2A 30,000 105,000
B34s2oA 29,000 >10, 249,900 Did not fail

lyniess otherwise noted, specimens failed in notch root in region of
critlcal stress concentration.
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TABLE 4.- AXTAT-LOAD FATIGUE TEST RESULTS FOR 75S-T6 ALUMINUM

SHEET SPECIMENS; NOTCHED, Ki = 2.0 - Continued

19

Nominal
maximam Life
Specimen stress (cycles) Remarks
(psi) - (1)
+ (b) Nominal mean stress, 10,000 psi
Hole-type notch
BT73S2C 46,600 2,600
B7552C 46,500 2,700
BT1S2C 45,000 3,100
B60S2C k0,000 6,800
B6552C 35,000 13,000
BT70S2C 30,000 22,500
B92s2C 25,000 60, 700
B68S2C 22,000 227,700
B5952C 20,500 >12, 710,400 Did not fail
B69S2C 20,000 >10, 547,800 Do.
Edge~cut notch
B4sS2B 45,000 3,000
B2552B 40,000 7,000
B19S2B 35,000 18,500
BT7S2B 30,000 46,200
B29S2B 25,000 22,000
B1252B 23,500 2,678,600
B33S2B 22,500 627,500 Failed in upper grip
B3L4S2B 22,500 >10,581,900 Did not fail
B5S2B 20,500 >12,653, 200 Do.
Fillet-type notch
Bl2saa 45,750 5,800
B31S2A 40,000 13,500
Bihsoa 35,000 20,500
Bhisoa 30,000 29,900
BTS24 25,000 189,600
B16S2A 22,500 718,500 Failed in upper grip
B26S2A 22,500 2,998,000
B27S2A 21,000 >10, 336,900 Did not fail

luniess otherwise noted,'specimens failed in notch root in region
of critical stress concentration.
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TABLE L.~ AXTAT~LOAD FATIGUE TEST RESULTS FOR T5S-T6 ALUMINUM
SHEET SPECIMENS; NOTCHED, K¢ = 2.0 - Coﬁcluded
Nominal
maximam Life
Specimen stress (CYClQS) Remarks
(psi) (1)
(4) Nominal mean stress, 30,000 psi .
I Hole-type notch

B63S2C 68,000 1,800

B76S2C 66,100 2,400

Béhs2C 65,000 2,200

B83s2C 60,000 5,200

B9TB2C 55,000 7,500

B8TS2C 50,000 12,000

B88sS2C 45,000 2k, 800

B8S2C 42,500 42,800

B62S2C 39,000 198,200

B61S2C 38,000 527,300

B56S2C 37,000 >10,112,300 Did not fail

Edge-cut notch

B3952B 66,500 2,800

B53S2B 63,000 2,300

B22S2B 60,000 4,100

B4SS2B 55,000 8,300

B31S2B 50,000 12,500

B30S2B 45,000 2k, 000

B36S2B 42,500 35,000

B3552B 39,000 81,000

B15S2B 38,000 >10,062, 700 Did not fail
B16S2B 37,000 >10,363,600

Fillet-type notch

B3s24 65,000 4,800

B15S2A 60,000 8,000

Bhsaoa 55,000 8,700

B20S24 50,000 11,500

B36S24 45,000 27,000

B38s24 k2,500 36,000

B3952A 40,000 89,000

B5S2A 38,000 >9,978,500 Failed in upper grip

lynless otherwise noted, specimens failed in notch root in region
of critical stress concentration.
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TARLE 5.- AXTAL-LOAD FATIGUE TEST RESULTS FOR T58-T6 ALUMINUM

SHEET SPECIMENS; NOTCHED, Ki = 4.0

Nominal
maximm Life
Specimen stress (cycles) Remarks
(pst) w
(a) Nominal mean stress, O psi
Edge-cut notch
B4593B 20,000 5,300
B10S3B 16,250 17,800
B35S3B 12,500 70,000
B3693B 9,250 339,200
B1953B 8,500 969,200
B2893B 7,500 1,652,300
B20S3B 7,500 4,722,000
B31S3B 5,500 >12,405,300 Did not fail
B29S3B ,000 >10, 247,800 Do.
Fillet-type notch
B3S34 22,500 8,200
B4833A 20,000 17,000
B2633A 16,250 63,500
B39834 12,500 182,000
B31834 10,000 4,400,000
B43S34 9,000 3,097,100 Failed in flaw
Bh5S3A 7,500 >10, 21,500 Did not fail
(b) Fominal mean gtress, 10,000 psi
Edge-cut notch
B16S3B 30,000 2,000
B2633B | 25,000 8,000
B3883B 22,500 13,000
B1783B 20,000 41,000
B2383B 20,000 39,000
B1S3B 20,000 32,000
B4S3B 17,500 148,500
B8S3B 15,000 89,000 Felled in flaw
B41S3B 15,000 9,610,300
B4383B 12,500 >12,281,600 Did not fail
Fillet-type notch
B15S3A 30,000 4,000
B3BS3A 27,500 10,000
B3S3A 25,000 14,500
BY4S3A 22,500 45,800
B2183A 22,500 39,500
B16S34 20,000 39,000 Buckled
BY9S3A 20,000 43,000 Do.
B33834 20,000 140,000
B3T83A 20,000 82,500
B1383A 17,500 1,676,000
B2TS3A 15,000 >10,000,000 ' Did not fail

Wnless otherwise noted, specimens falled at notch root in region of

critical stress concentration.
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TABLE 5.- AXTAT-LOAD FATIGUE TEST RESULTS FOR T75S-T6 ALUMINUM

SHEET SPECIMENS; NOTCEED, K; = 4.0 - Cancluded

Nominal
maximim Life
Specimen stress (cycles) Remarks
(psi) (1)
(c) Nominal mean stress, 20,000 psi
Edge-~-cut notch
B21S3B 35,000 2,500
B25S3B 32,500 5,500
B11S3B 30,000 10,500
B9S3B 30,000 10,700
B3TS3B 27,500 16,800
B48S3B 25,000 46,500
B6S3B 22,500 566,500
B40S3B 22,500 >10,457,000 Did not fail
Fillet-type notch
B29S34 35,000 k,000
B4TS3A 32,500 9,800
B25S3A 30,000 18,700
BYOS3A 27,500 31,000
B34S3A 25,000 467,000
B24S3A 22,500 >9, 475,000 Did not fail
(d) Nominal mean stress, 30,000 psi
Edge~cut notch
BT83B k2,500 4,000
B2553B 40,000 10,000
B1383B 40,000 7,800
B1is3B 37,500 15,000
B3S3B 35,000 32,700
B4YTS3B 32,500 >10, 74,000 Did not fail
Fillet-type notch
BLTS3A 45,000 3,500
B3253A 42,500 6,300
B14s3A ko, 000 12,300
BOS3A 37,500 22,000
B2083A 35,000 119,000
B11S3A 32,500 >10,000,000 Did not fail

lyniess otherwise noted, specimens falled at notch root in region
of critical stress concentrationm.
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TABLE 6.- AXTAL-LOAD FATIGUE TEST RESULTS FOR SAE 4130 STEEL

SEEET SPECIMENS; NOTCHED, KXt = 2.0

Nominal
maximm Life

Specimen stress (cycles) Remarks

(psi) (1)

(a) Nominal mean stress, O psi
Hole-type notch
cé6252C 45,000 40,700
célszC 38,000 86,000
c60s2C 32,000 291,000
C99s2C 28,500 1,083,600
C5682C 25,000 >11,429,000 .Did not fail
Cc5982C 25,000 >12,347,800 Do.
Edge-cut notch
C5182B 50,000 27,000
Cl97s2B 50,000 35,000
C82B - 45,000 43,000 Failed in grip
C15528 45,000 |  mmmme—————- Specimen buckled
C9S2B 145,000 45,700
C13S2B 38,000 82,000
C32528B 32,000 635,000
C1hs2B 28,500 1,712,700
Ch5s2B 25,000 >10, 464,300 Did not fail
C33sS2B 25,000 >10,900,000 Do.
cl7s2B 27,000 2,153,500
C5082B 50,000 | meemeee——— Failed in grip
Ck9s2B 50,000 | ~emmemeeee- Do.
Fillet-type notch

chosaa 45,000 53,000
C29S2A 38,000 147,600
clhzgoa 32,000 628,500
C25S24 28,000 1,616,000
C26S82A 25,000 >10, 468, 100 Did not fail
C13s2a 50,000 29,000

lUnless otherwise noted, specimens falled at notch root in

region of critical stress concentration.
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TABLE 6.- AXTAL-LOAD FATIGUE TEST RESULTS FOR SAE 4130 STEEL

SHEET SPECIMENS; NOTCHED, Xi = 2.0 - Continued

Nominal
maximm Life
Speclmen stress (cycles) Remarks
(psi) (1)
(b) Nominal mean stress, 10,000 psi
Hole-type notch
c86s2C 57,500 30, 700
C100S2C 55,000 34,000
c9252C 50,000 98,000
c8hs2c 45,000 222,000
c63s2C ko, 000 822,000
cobsec 37,500 1,452,700
c83s2C 35,000 >10,043,000 Did not fall
Edge-cut notch
Cchés2B 60,000 28,500
CL8s2B 60,000 31,300
CXXXXS2B 57,500 31,500
ch3s2B 57,500 31,700
C3152B 55,000 55,900
C30828B 50,000 93,000
CXSZ2B 45,000 151,000
Chs2B 40,000 255,000
C3952B 40,000 290,000
C38s2B 40,000 421,000
Clhs2B 37,500 900,000
C35528B 37,500 1,101,600
C3152B 35,000 540,000 Felled in flaw
C2528 35,000 >10, 608,600 Did not faill
Fillet-type notch
c3kg2a 60,000 | @ ceememe——— Specimen buckled
Cciis2A 57,500 36,000
clés2aa 55,000 45,800
C3252A 50,000 103,000
co8sea 45,000 235,000
clos2a 40,000 545,000
Cc27528 37,500 1,157,000
cesaa 35,000 >10,497, 300 Did not fail

lgnless otherwise noted, specimens failed at notch root in

region of critical stress concentration.
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TABLE 6.- AXTAL-LOAD FATIGUE TEST RESULTS FOR SAE 4130 STEEL

SHEET SPECIMENS; NOTCHED, Kt = 2.0 -~ Continued

Nominal
maximm Life
Specimen stress (cycles) Remarks
(psi) " (1)
(c) Nominal mean stress, 20,000 psi
Hole~-type notch
Cé6T732C 65,000 31,000
c7882c 60,000 62,000
cé682C 55,000 175,000
cé68sc 50,000 517,000
c81s2c 47,500 857,600
CT582C 45,000 1,184,700
crr6s2c k2,500 >10, 240, 400 Did not fail
Edge-cut notch
C19952B 72,500 18,000
C18952B 70,000 2k, 500
c3hks2B 70,000 28,000
C2232B 65,000 39, 700
C27828 60,000 70,900
C20S28B 55,000 227,000
C11S2B 20,000 535,900
C3652B 7,500 1,002,000
CTS2B 45,000 1,557,700
C12S2B 45,000 >1,528,000 Failed in upper grip
ChoseB k2,500 >10, 480,300 Did not fail
Fillet~type notch
C35524 70,000 33,300
cohsaa 65,000 48,000
C8s2a 60,000 102,000
C36382a 55,000 296,000
chis2a 50,000 708,000
C1582A 7,500 88,900
C38824 47,500 583,000 Failed in pit
Ci7s2A 45,000 821,500 Do.
Cc5824 45,000 >10,583, 700 Did not fail
Cc22324 k2,500 >11,013,000 Do.

lUniess otherwise noted, specimens failed at notch root in region

of critical stress concentration.
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TABLE 6.- AXIAT-LOAD FATIGUE TEST RESULTS FOR SAE 4130 STEEL
SHEET SPECIMENS; NOTCHED, Kt = 2.0 - Concluded
RNominal
maximim Life
Specimen stress (cycles) Remarks
(psi) (1)
(4) Nominel meen stress, 30,000 psi
Hole-type notch
cT79s2C 5,000 36,000
C9TS2C 75,000 38,500
cT782C 70,000 60,000
cT0S2C 65,000 128,000
CThs2c 60,000 287,600
c72s2C 60,000 104,800 1/2-in. crack in flaw
c8os2c 55, 000 610,600
CT7352C 52,500 >10,82k4, 600 Did not fail
Edge-cut notch
C37s2B 80,000 26,000
C188s2B 80,000 27,800
Cl9hs2B 80,000 28,600
C2952B 75,000 38,000
c28s2B 70,000 58,000
C18s28 65,000 151,600
Cc24s2B 60,000 Lo2,400
C33s2B 57,500 >10,262,800 Did not fail
C1952B 55,000 >10,218,900 Did not faill
Fillet-type notch
chisea 75,000 31,000
Cci8s2a 75,000 21,000
C3ls2a 75,000 46,500
C3382A 70,000 80,000
C30824 65,000 138,000
C982A 60,000 357,000
c23s2A 57, 500 179,100 Failed in flaw
Chsaa 57,500 252,100
C3952A 57,500 333,700
c2182A 57,500 289,700
ch3saa 55,000 >10, 729,000 Did not fail

lyniess otherwise noted, specimens falled at notch root in region
of critical stress concentratiom.
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TABLE 7.~ AXIAL-LOAD FATIGUE TEST RESULTS FOR SAE %130 STEEL

SHEET SPECIMERS; NOTICHED, 'Ki = 4.0

27

Naminal
maximim Life
Specimen stress (cyclea) Remarks
(pe1) (1)
(a) Nominal mean strems, O psi
Edge-cut notch
Cc149828 42,500 5,400 Specimen buckled
C10482B k2,500 14,800
c111s2B 37,500 19, 700
clikig2oB 37,000 19,000
€130828 32,500 30,500
C12532B 27,500 107,000
€38828 - 27,000 9%, 300
C11532B 22,500 ,000
Cl22628 17,500 537,900
Cli2s2B 15,000 1,719,000
clh6828 12,500 >10, 325,000 Did not fail
Fillet-type notch
C190832 15,000 L, k00 Specimen buckled
C189834 45,000 13,500
c19h4834 40,000 2,000 Specimen buckled
C19183A 40,000 22,700
cs5ks2a 35,000 43,800
c133824 32,500 40,500
ck8s2a 30,000 141,000
C200324 25,000 335,700
cl11824 20,000 761,000
chosaa 17,500 2,900,000
C51824 16,250 >13,103,000 Did not fail
(b) Nominal mean stress, 10,000 psi
Edge-cut notch
C14382B 50,000 12,600
C11152B 50,000 9,000
C10832B k2,500 30, 700
C113828 38,750 37,000
C10752B 35,000 82,000
C145328 30,000 197,000
C10152B 27,500 223,000
C138528 27,500 34k, 000
c13482B 25,000 740,000
C116828 22,500 >10,037,000 Did not fail
Fillet-type notch
c1ohs2a 50,000 19,000
c148s2a 42,500 52,000
c1h5824 38,750 8%, 500
C183834 37,500 92,500
C133834 35,000 158,000
C1kgs2a 32,500 334,000
C139824 30,000 570,000
C10882a 27,500 1,425,000
C103824 25,000 >10,327,800 Did not fail

Ynless otherwlse noted, specimens failed at notch root in reglon of
criticel stress concentration.

S NACA
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TABLE 7.- AXIAL-LOAD FATIGUE TEST RESULTS FOR SAE L4130 STEREL

SHEET SPECIMENS; NOTCHED, K = 4.0 - Concluded

Nomlnal
maximim Life R
Specimen stress (cycles) ks
(psi) (1)
(c) Nominal mean stress, 20,000 psi
Edge-cut notch
C11252B 57,500 11,400
c1hT528 55,000 18,000
C13552B 51,250 27,000
C12952B 45,000 59,000
C13732B 40,000 106,000
€10682B 37,500 134,000
C118s2B 35,000 202,000
C15082B 35,000 181,500
C10552B 35,000 164,000
C10332B 32,500 >10, 287,000 Did not fail
Cl3232B 32,500 >10,000,000 Do.
Fillet-type notch
Cllhs2a 57,500 23,000
cle982a 51,250 53,300
Cl109S2A 15,000 106,000
Cl20S2A %o, 000 449,000
C19632a Lo, 000 225,000
cl27s2a 37,500 433,000
C131S2A 35,000 >10,041,000 Did not fail
(4) Nominal mean stress, 30,000 psi
Edge-cut notch
C121528 65,000 10,000
C12652B 60,000 16,500
C141828 55,000 26,500
C13932B 52,500 43,000
c124s2B 50,000 64,000
C13182B k7,500 100,000
C136828 45,000 262,000
C114828 k2,500 10,035,500 Did not fall
Fillet-type notch
C13082A 72,500 9,000
C15082A 65,000 22,500
C13552A 60,000 34,500
Ci2hs2a 55,000 80,000
Cl22s2A 50,000 168,000
C121S2A k7,500 173,000
Cl23s2A 45,000 >12,105,000 Did not fail

lUnless otherwise noted, specimens failed at notch root in region of

critical stress concentration.
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TAELE 8,- SOMMARY OF NOTCH FATIGUE TEST RESULTS FOR

=12 HNLUUIIRUVNE QAL DDA 1NGIND

Nogizzl Notch |, Nominal meximum stresal (psi) for lifetimes (cycles) of -

E(";:;‘;'a type 17T 103 5 x.103 10% 5 x 10% 105 5 x 109 106 107

0x103| None | 1 [memmmmema- 54 x 103 | 50 x 103 | 42 x 103 | 34 x 103 | 28 x 103 | 24 x 103 | 22 x 103
Hole | 2 [=mememaea- 33 29.5 21 16.5 15 14 12
Edge | 2 |{k0) x 103} 33 29.5 21 16.5 15 1k 12
Flllet | 2 |wmemmmm——- (35) 32 24 19 15 1k 12
Rdge L s 26; 21 18 12.5 10 8 7.5 7
Fillet | 4 | (30 ok 22 13.5 12 10 9.5 9

10 Hone | 1 |mememmccee | coeeeeae 60 L L1 32 30.5 29
Hole 2 50; 4o 37T 28 25.5 21 20.5 20
Bdge | 2| (50 Lo 38 29 25,5 21.5 21 21
Mllet| 2] (%0) L3 39 32.5 o8 22 22 21
Bdge | 4 {(32.5) 28.5 25 20 16 15.5 15 15
Fillet | 4 | (37) 32 28 22 20 17.5 16.5 16

20 ¥one | 1} ammmcccmme | crmememnn €5 53 46 39.5 39 38
Hole | 2 {~maca—amm- 52 W7 37 34 30 29 28
Edge 2 é55) 50 48 38 34 30 30 30
Fillet | 2 | (60) 53 48 38 36 31 30.5 30
Bige | 4 1(38) 35 32 27 25 25 2l 24
Fillet | b |(k3) 38 35 29 27 25.5 25 25

30 Honme | 1 [mewemmmmeme | caccmann. T0 59 5k 48 L7 46
Hole | 2 |=mmmmmm- -- | (38) 55 b5 h2 39 38 38
Bdge | 2 | (60) 59 56 7 43 39.5 39 39
Fillet | 2 [~eccmmemee (60) 57 b7 4 39.5 39 39
Bdge N Eh&) L5 41 36 35 34 34 3k
™Mllet | 4 | (50) 46,5 43 38 36 35 3k.5 3k

lParantheaes indicate value obtained bj extrapolation.

6QE2 NI VOWN
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TARLE 9.~ AIMMARY OF ROTCH FATIGUE TEST RESULTS FOR

l

T53-T6 ALUMINUM SEEET SPECIMENS

ot

Hoi.zl Notch K Nominsl maximum stressl (psi) for lifetimes (cycles) of -
?;:??5 Ris 103 5 x 103 10% 5 % 10% 105 5 x 107 106 107
0 x 103] Nome 1 |emmcmcmca | cmcammeae 53 x 103 | 41 x 103 | 35 x 103 32.5 x 103 | 32 x 103 | 30 x 103
Hole 2 537; x 103 | 33 x 103§ 30 2l 20 17 16.5 15,%
Edge 2 | (ko 35 31 2l 20 17.5 16.5 15.5
Fillet = PR (37) 34 24 20 17.5 16.5 15,5
Edge 4 523% 20 17 13 1 8.5 8 7.5
Fillet | 4 |(26) 23.5 22 16,5 1L 11 10.5 9.5
10 None I P | 62 bt Lo 39 36 35
Hole 2 | (50) 4p 37 26 2l 22 21 21
Edgs 2 | (50) 42 38 29.5 26.5 2k.5 23.5 23
Fillet | 2 g52) _ L5 42 30 26.5 26.5 23.5 23
Edge G 1{32) 27 23 18 16 15 1h 1k
Fillet 4 E3h) 29 26 22 20 18 17 17
20 Kone I UVUVOREURIVENS, . To 52 b5 43 y2 41
Hole 2 1 (60) 50 b5 32,5 31 29.5 29 29
Bdge 2 [(60) 50 L6 33 32 30 29.5 29.5
Fillet 2 |(62) 55 L9 33 32 30 30 30
Bdge L 1(37) 33 31 25 2L 23 23 23
Fillet | L |(38) 3h 32 a7 26 24.5 2l 2l
30 None 1 |==n- - | 5 58.5 54 50 L9 kg
Hole 2 k"f'O; 59.5 52 42 39.5 37.5 37 37
Edge 2 (70 59.5 53 Lo 39.5 38.5 38.5 38.5
Flllet | 2 |(70) €5 5l Lo Lo 38.5 38.5 38.5
Edge b 1 (4T) Lo 39 3k 3k 33 33 33
Fillet & | (48) 43 Lo 36 35 3h 3k 3h
]'Parentheses indicate velus obtalned by extrapolation. NACA,
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TAETE 10.- EUMMARY OF ROICH FATIGUE TEST RESULTE FOR

SAF 4130 STEEL SHEET SPECIMENS

Ho;liz;l Notch X, Rominal maximum ptressl (psi) for lifetimes (cycles) of - |
?Eﬁ‘)’“ type 10t 5 % 10% 109 5 x 107 106 107
0 x 103 Nona 1 75 % 103 65 x 103 63 x 103 55 x 103 52 x 103 47 x 103

. Hole 2 5532 Lo 38 31 28 25

Hee 2 {55) L5 ko 33 30 27

Flllet 2 (56) 45 40 33 30 27

Bdige Ly Is 32 27 19 16 14

Pillet L L7 35 31 23 20 17

10 None 1 a7 7 73 65 60 60
Hole 2 (63) 5h 50 41,5 39 35

Edge 2 E&Lé S5k 50 41,5 39 37

Fillet 2 €6 53 51 Lo 39.5 37

Edge L 52 38 3k 25 23 23

Filet k 57 43 38 3L 27,5 26

20 None 1 95 a7 - 81 ¥ &8 68
Hole 2 {74 6= 59 50 46 Ly

Bdge 2 276; €5 60 50 i 45

Fillet 2 8o 66 61 51 47 L7

Edge b 58 45 41 34 34 33

Fillet 4 63 51 16 37.5 36 36

30 Kone 1 103 93 89 82 76 76
Hole 2 (8k) 71 68 57 55 55

Edge 2 585) T2 €9 58 57 57

Fillet 2 87) 73 69 58 27 57

Blge L &l 52 kg Ly kb 43

Fillet L e 57 53 Le N 46

lPa.rentheses indicete value cbtained by extrapolation.

6f2 NI VOVN
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TABLE 11.- FATIGUE-STRENGTH REDUCTION FACTORS
FOR 24S-T3 ATUMINUM SHEET SPECIMENS

AT TOW STRESS LEVELS

Fatigue-strength reduction
factor, Kp, at lifetimes

Notch | Load leyties) of -

type | ratio

5 x 10% | 105 |5 x 107 | 106 | 107

(a) For notches having Ki = 2.0 and for
nominal maximm stress <27,000 psi

Hole | -1.00 2.0 2.1 1.9 1.811.8
Edge | -1.00 2.0 2.1 1.9 1.8 1.8
Filiet| -1.00 1.8 1.8 1.9 1.811.8
Hole -. —— 1.9 1.8 1.8 ]1.8
Edge -.50 —— 1.9 1.8 1.811.8
Fillet| -.50 — 1.8 1.7 1.811.8

(b) For notches having X = 4.0 and for
nominal maximm stress <13,500 psi

Edge | -1.00} 3.% [3.%| 3.5 |3.2]3.1
Fillet| -1.00] 3.1 (2.8} 2.8 |2.5(2.%
Edge | -.50| ~—-= [3.3] 3.2 [3.2]3.1
Fillet| =.50| == |-m=] 2.4 |2.4]2.%4
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TABLE 12.- FATIGUE-STRENGTH REDUCTION FACTORS

FOR T5S-T6 ALUMINUM SHEET SPECIMENS

AT LOW STRESS LEVELS

Notch
type

Load
ratio

Fatigue-strength reduction
factor, Kp, at lifetimes

(cycles) of -

104 |5 x 10k

107

5 x 100 | 106

107

(a) For notches having K¢ = 2.0 and for
nominal maximum stress <38,000 psi

Hole. | -1.00 | 1.8 1.7 1.8 1.9 1.9] 1.9
Edge | -1.00 | 1.7 1.7 1.8 1.9 1.91] 1.9
Fillet | -1.00 | 1.6 1.7 1.8 1.9 1.9 1.9
Hole -.50 | e 1.8 1.9 1.9 1.911.9
Edge -.50 | === 1.7 1.8 1.8 1.811.8
Fillet| -.50 | ~== 1.7 1.8 1.8 1.8} 1.8
(b) For notches having K; = 4.0 and for
nominal mgximum stress <19,000 psi
Edge | -1.00 | 3.1 3.2 3.2 3.8 ol k.0
Flllet | -1.00 | == 2.5 2.5 2.9 3.113.2
Edge -.50 | === 3.0 3.3 3.8 .ol k.0
Fillet| =.50 | === 2.6 2.6 2.8 3.0] 3.1
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TARLE 13.- FATIGUE-STRENGTH REDUCTION FACTORS
FOR SAE 4130 STEEL SHEET SPECIMENS

AT LOW STRESS LEVELS

Fatigue-strength reduction
factor, Ky, at lifetimes

Notch |ZLoad leyeies) of -

type | ratio

5 % 10% [ 105 |5 x 105 | 106 | 107

/

(2) For notches having K¢ = 2.0 and for
nominal maximim stress <49,250 psi

Hole -1.00 1.5 1.7 1.8 1.9 1.9
Edge -1.00 1.5 1.6 1.7 1.7 117
Fillet | -1.00 1.k 1.6 1.7 .77
Hole -.50 —— 1.6 1.8 1.9 {1.8.
Fdge | -.50 | ~--- [1.6] 1.7 |1.9|1.8
Fillet -.50 ——— 1.6 1.7 1.9 (1.8
(b) For notches having Xt = 4.0 and for
nominal maximum stress <24,625 psi
Edge |-1.00 | -—- |--=] 2.9 |3.3]3.k
Fillet | -1.00 ——— —— 2.4 2.6 2.8
Edge -.50 _— -—- 3.0 3.2 3.5
Fillet | =.50 | === [===| --- [|2.6{2.8

é



TARIE 1k.- VAIUES OF Ky FOR SEVERAL

ASSUMED VALUES OF p!

6gEe BL YIVN

e e = e e

Redi Valuel of Neuber's "technical stress-concentration

Tge x, puﬂ.v factor,” Ky, for -
Notch in.

° (£2.) p!' = 0,02 in. | p' = 0.01 in, | p! = 0.005 in.

Hole | 2 |1.5000 1.90 1.95 1.95

Edge 21 .31 1.80 1.85 1.90
Flllet | 2| .1736 1. 75 1.80 1.85

Edge | 4| .0570 2.90 3.10 3.30
Fillet | 4] .0195 2.50 2,75 3.00

lComputed, to the nearest 0.05, from the reletion:
Ky = 1

= 1 ———e e
& +l+VP'7p

Neuber suggests p' = 0.0189 im.

Ge
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Figure 1.- Notched fatigue test specimens with K, = 2.0.
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(a) Edge-cut notch. (b) TFillet-type notch.

Figure 2.- Notched fatigue test specimens with Kt = k.0.
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Figure 3.~ Stress-coat pattern obtained at approximately 15,000 psi.
Nominal loading of hole-type notch. K; = 2.0. Approximately 3X.
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Figure 4.- Stress-coat patterns obtained on edge-cut notch. Ky = 2.0,
Approximately 3X.
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Figure 11.- Constant-lifetime curves for 24S-T3 aluminum sheet notched

with a central hole.

Ky = 2.0,
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Figure 12.- Constant-lifetime curves for 24S-T3 aluminum sheet notched
with symmetrical edge cuts. Ky = 2.0.
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Figure 13.- Constant-lifetime curves for 24S-T3 gluminum sheet notched
with symmetrical fillets. K; = 2.0.
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Figure 1k,.- Constant-lifetime curves for 24S-T3 eluminum sheet notched

with symmetrical edge cuts.

K = k0.
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Figure 16.- Constant-lifetime curves for T5S~-T6 aluminum sheet notched

with a central hole.

Kt = 2.0.
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Figure 18.- Constant-lifetime curves for T55-T6 aluminum sheet notched

with symmetrical fillets.
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Figure 19.- Constent-lifetime curves for 75S-T6 aluminum sheet notched

with symmetrical edge cuts.

Kt = k.o,
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Figure 20.- Constant-lifetime curves for T75S-T6 aluminum sheet notched
with symmetrical fillets. K, = L.O.
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Figure 21.- Constant-lifetime curves for SAE 4130 steel sheet notched with
a central hole. K¢ = 2.0.
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Figure 22.- Constant-lifetime curves for SAE 4130 steel sheet notched

with symmetrical edge cuts.

K't = 2.0.
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Figure 24.- Constant-lifetime curves for SAE 4130 steel sheet notched with
symnetrical edge cuts. Ki = L.0.
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Figure 25.- Constant-lifetime curves for SAE 4130 steel sheet notched with
symmetrical fillets. K = k.0.
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